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HATCHERY CREEK STREAM RESTORATION PROJECT - A UNIQUE
OPPORTUNITY TO MAXIMIZE TROUT HABITAT, CREATE RECREATIONAL
OPPORTUNITIES AND PROVIDE MITITGATION CREDITS
Oakes Routt, P.E.
Stantec Consulting Services Inc
10509 Timberwood Circle, Suite 100
Louisville, KY 40223
Oakes.Routt@stantec.com
Co-authors: George Athanasakes, P.E. (Stantec), Andy Mowery (KY Dept. of Fish &
Wildlife Resources), Eric Dawalt, P.E. (Ridgewater), and Jim Hanssen (EcoGro)
The Hatchery Creek Stream Restoration project is a unique opportunity to utilize the
latest stream restoration techniques to maximize trout habitat, create recreational
opportunities for the citizens of Kentucky, and provide mitigation credits. The project is
located immediately downstream of the Wolf Creek Dam US Fish & W ildlife National
Trout Hatchery near Lake Cumberland in Jamestown, Kentucky. The project will extend
an existing 400 foot long channel, which is the outflow from the trout hatchery to create
approximately 6,000 feet of trout stream habitat. In an effort to maximize habitat and
recreational opportunities, the project is being designed to provide a variety of habitat for
all life stages of trout and will include a variety of stream types including A, B, C and DA
channels. T his project has several unique aspects, which are not typical to natural
channel design projects in the southeast, including a constant flow of approximately 35
cfs, which is approximately 70% of the upstream bankfull flow, limited sediment supply,
and the need to maintain imported spawning gravels.
This talk will focus on the design of this project under a design/build project format. In
particular the development of the habitat features will be discussed in detail including the
stream type and habitat type selection process and how the different stream types and
habitat features relate to the various trout life stages. In order to maximize the habitat
and recreational features the design team included aquatic biologists as well as avid
fishermen. In addition, input from key project stakeholders was sought throughout the
design process including a two-day QAQC meeting.
About the Speaker: Oakes Routt, P.E. is a Stream Restoration Construction Manager
with Stantec who has been working on stream restoration projects the last 7 years across
the United States. He has a b road range of experience in Ecological Restoration
including the use of natural channel design, stream assessment and restoration, and
watershed assessment. Mr. Routt holds Bachelors and Masters of Engineering degrees
from the University of Kentucky.
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HATCHERY CREEK STREAM RESTORATION PROJECT – CONSTRUCTION OF
A TROUT STREAM IN KENTUCKY
Eric Dawalt, P.E.
Ridgewater, LLC
908 Woodglen Court
Lexington, Kentucky 40515
edawaltrw@gmail.com
Co-authors: George Athanasakes, P.E. and Oakes Routt, P.E. (Stantec), Andy Mowery
(KY Dept. of Fish & Wildlife Resources), and Jim Hanssen (EcoGro)
The Hatchery Creek Stream Restoration project is a unique opportunity to utilize the
latest stream restoration techniques to maximize trout habitat, create recreational
opportunities for the citizens of Kentucky, and provide mitigation credits. The project is
located immediately downstream of the Wolf Creek Dam US Fish & W ildlife National
Trout Hatchery near Lake Cumberland in Jamestown, Kentucky. The project will extend
an existing 400 foot long channel, which is the outflow from the trout hatchery to create
approximately 6,000 feet of trout stream habitat.
This presentation will focus on t he implementation/construction of the project under a
design/build project format. We will discuss coordination with numerous stakeholders
including multiple state and federal agencies. We will cover the construction methods
utilized to create a sustainable trout stream where such a stream did not previously exist.
About the Speaker: Eric Dawalt, P.E. serves as the Project Manager for the
EcoGro/Ridgewater Team, which designs/builds projects to solve stream and stormwater
problems. He is a Professional Engineer with over 16 years of experience in the design,
construction, monitoring, and research of stream and wetlands restoration projects. H e
worked and trained under Mr. David Rosgen, one of the leading experts in the field of
stream restoration. H e has collaborated as a r esearch engineer on s everal projects with
the University of Kentucky Department of Biosystems and Agricultural Engineering and
the University of Louisville Department of Civil Engineering. Eric holds Bachelor’s of
Science and Master’s of Engineering Degrees from the University of Kentucky.
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IMPLEMENTING SITE-SPECIFIC FLOW COMPETENCE
MONITORING TO INFORM STREAM RESTORATION DESIGN
Kurt Cooper and Bob Hawley
Sustainable Streams, LLC
1948 Deer Park Avenue, Louisville, KY 40205; 502.718.2912
kurt.cooper@sustainablestreams.com, bob.hawley@sustainablestreams.com
Using a few transport samples to calibrate your transport estimate is the single most
effective thing you can do to increase accuracy – Wilcock et al., 2009
One commonly used parameter for stream restoration designs is flow competence,
defined as the maximum particle size (Dmax) entrained at a given discharge. Three design
variables associated with determining a channel’s competence can be difficult to define
for any particular setting: entrainment flow rate (Qe), maximum mobilized particle size
(Dmax), and the dimensionless critical shear stress (τ*c). The goal of this presentation is to
convey the methods and benefits of calibrating these variables to the design reach(es).
Prior to the design of two recent projects in Kentucky, we performed monitoring across a
range of flows, with the goal of calibrating site-specific flow competence variables. Each
monitoring site consisted of a simply
constructed sediment sampler buried in the
thalweg of the stream and a granulated cork
crest-stage gage modeled after Sroka (2003)
(Figure 1). After rainfall events, field visits
were made to read the maximum water surface
elevation recorded by the crest-stage gage,
measure the maximum particle caught by the
sediment sampler, and make observations
Figure 1 – Example schematic of a typical
regarding relative sediment mobility.
sediment monitoring site

We found that the streams on both projects had highly mobile gravel beds, with the full
range of bed material grain sizes mobile at flows occurring more frequently than once per
year, and an average τ*c that was near the low end of those suggested by Shields (~0.03),
which were substantial departures from conventional industry standards (Qe = Q1, Dmax =
D50, τ*c = 0.047). A design guided by these conventional standards would yield a channel
that is much different from one guided by our monitoring efforts. Figure 2 shows the data
from our Goose Creek monitoring site plotted against two commonly referenced flow
competence data sets. The Goose Creek data plots below the Rosgen (2007) trendline and
above the Leopold, Wolman and Miller (1964) trendline. This implies that a design
which solely references the Rosgen data could potentially have too much capacity,
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resulting in an increased risk of incision; and a d esign which solely references the
Leopold, Wolman and Miller data could potentially be over-widened and lack adequate
capacity to convey the sediment supply, resulting in aggradation. These results suggest
that relatively inexpensive flow competence data collection has the potential to reduce the
risk of sediment discontinuity relative to stream restoration designs lacking site-specific
data, especially in mobile bed systems.

Figure 2 - Flow competence datasets commonly referenced in stream restoration designs, along with
the data from the Goose Creek monitoring site in Casey County, KY. Adapted from Rosgen (2007).
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STREAMBANK STABILITY AND RIPARIAN HABITAT RELATIONSHIPS AND
MAPPING TOOLS IN THE TRIPLETT CREEK WATERSHED
Nicole Meade and Toney Phillips
Mentors: April Haight and Dr. Timothy Hare
LC 101A, Center for Environmental Education/School of Public Affairs
Morehead State University
Morehead, KY 40313
606.783.2455
nlmeade@outlook.com and tnphillips@moreheadstate.edu
The Triplett Creek watershed in Rowan County, Kentucky is an impaired waterway.
Excess sedimentation from streambank erosion is a s ignificant contributor (Emrich, et.
al., 2013). Streambank restoration costs approach $150 per linear foot (Walker, 2012).
For this reason, local governments need guidance to effectively allocate resources to
reduce streambank erosion. T his study used a Modified Bank Erosion Hazard Index
(BEHI) (Meersman, 2008) and Habitat Assessment to calculate averages for 600 feet of
streambank length along the wadeable tributaries of Triplett Creek, as well as 600 feet
upstream and downstream on the main stem of Triplett Creek. This allowed for MBEHI
and Habitat Assessment scores to be analyzed and correlated using statistical analysis and
GIS (watershed size, impervious landuse), at 13 tributaries. Most sections of Triplett
Creek and the tributaries have MBEHI categories from high to extreme. The Habitat
Assessment averages were all rated poor. We found that the MBEHI were not necessarily
associated with the worst Habitat Assessment. However, the MBEHI scores of the
tributaries tend to be higher than those of Triplett Creek, with little difference between
the upstream and downstream sections of the main stem. Statistical analysis of the data
did not support surface protection and reducing bank height as methods to reduce
sedimentation. The watershed size and impervious surface area were also compared to
MBEHI ratings. T he results, though not conclusive, suggest that restoration dollars
might be best spent near the mouth of a tributary. This does not mean that opportunities
outside of the mouth of tributaries are not beneficial.
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